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The incidence of Pes planus was determined among the people of Cross River State. A total 
of 1000 individuals comprising 500 males and 500 females of Cross River State origin and 
aged 20-30 years were used to assess the prevalence of Pes planus. All volunteers involved 
in the study had no deformities or previous fractures of the lower extremities especially of the 
foot. For each volunteer, bilateral plantar prints were obtained using ink procedure method. All 
prints were counted, separated into sexes and the incidence of flat foot calculated for both 
sexes. A total of 111 individuals had flat foot comprising 44 males and 67 females. The overall 
incidence of Pes planus was 22.20% with a prevalence of 8.80% amongst males and 13.40% 
amongst females. Bilateral flat foot was more common in females (11.20%) than in males 
(6.00%). Unilateral flat foot was more common in males (2.80%) than in females (2.20%). Our 
result shows that the prevalence of flat foot is higher amongst the females than the males in 
Cross River State with the prevalence being 22.20%. 
  




Humans have bipedal postures, more 
specifically, they stand and walk with erect 
trunk and knees. Moreover, they are 
plantigrades, setting the whole length of the 
foot down on the ground, whereas most 
medium to large mammals which are 
digitigrades and ungulates stand on the 
hooves on the tip of their toes (Gray, 2005). 
The foot acts as a pliable platform to support 
the body forward in walking, running or 
jumping. To meet these requirements, the 
human foot is designed in arched form with 
tendons and muscles to hold it in position 
(Chaurasia, 2004). 
Pes planus commonly called flat foot 
is a deformity of the foot marked by loss of 
arches of the foot especially the medial 
longitudinal arch. With this condition, on 
standing the medial border of the foot almost 
touches the ground. Other anatomical 
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abnormalities may be associated e.g. valgus 
of the heel, abduction at the mid-tarsal joint 
etc. (Canale, 1998). Pes planus may be 
unilateral or bilateral indicating bone and 
joint pathology (Hunter, 2002). It may be 
congenital or acquired (Chaurasia, 2004). 
The ‘acquired’ means that some 
physiological or structural changes cause 
deformity in a foot that was structurally 
normal. Insufficiency or dysfunction of the 
posterior tibial tendon has been thought of 
as the most common cause of acquired adult 
flat foot abnormality. Recent researches 
have focused more on the static restraints of 
the medial longitudinal arch. The spring 
ligament, plantar fascia and the deltoid 
ligament may contribute to the development 
of a fallen longitudinal arch (Deland, 2001). 
The incidence of posterior tibial tendon 
pathology or rupture is higher in the middle-
aged women with co-existing obesity as 
documented by some authors (Funk et. al., 
1986, Johnson, 1983, Mann and Thompson, 
1985, Myerson, 1993). 
Flat foot is a common in infants and 
toddlers due to their thick subcutaneous fat 
in the sole of the feet. In adulthood, the 
arches have developed (Moore and Dalley, 
1999, Chen, 2004). The arches appear when 
the individual stands erect. Painful flat feet 
may be associated with other conditions and 
require attention (Chen, 2004). People with 
flat foot can walk as comfortable as others 
with normal feet as long as there is no heel 
cord contracture which may limit function 
(Staheli et. al., 1987). The presence of flat 
foot is known to prevent successful athletic 
competition but they are more liable than 
normal feet to suffer foot strain (Apley and 
Solomon, 1990). And there is an increased 
tendency of injury to occur which may 
worsen the condition (Lifield, 1991, Galick 
and Webb, 1990). Flat feet indirectly 
possess a problem on normal gait and less 
frequently diagnosed in Nigeria. This study 
was therefore carried out to provide a data 
on the prevalence of flat foot amongst the 
people of Cross River State. 
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MATERIALS AND METHODS 
 
A total of one thousand individuals 
aged between 20-30 years of Cross River 
State origin drawn from the University of 
Calabar community and its environs 
volunteered for the study. This was made up 
of 500 females and 500 males of Cross 
River State origin (fathers and mothers are 
from Cross River State). All volunteers 
involved in this study had no previous 
deformities or fractures of the lower 
extremities especially of the foot. For each 
volunteer, bilateral plantar prints were 
obtained using the ink procedure method 
(Antonuck, 1975). Endorsing ink were 
applied to the already cleaned soles and 
individual made to stand on a plain 
duplicating paper. The outline of the foot was 
drawn with a pencil. The procedure was 
repeated for the second foot. Contact index 
II (the ratio of the contact width to the total 
width of the foot) was used to classify the 
feet. This index correlates with contact index 
I (ratio of contact area to the total area of the 
middle of the foot). The procedure is as 
stated below (See fig. 1 and 2). 
 From the outline of the foot, the 
midpoint of the margin of the heel mark I was 
connected by lines 1A and 1B to the distal 
portion of the big toe ‘A’ and second toe ‘B’. 
Transverse lines CD and EF were drawn to 
divide the feet into anterior 3/10 and 4/10. 
Another line GH at the middle was drawn to 
divide the feet into two equal halves. On the 
medial border, a line  
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Fig 1: Foot prints of normal feet 
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Fig 3: Foot prints of unilateral flat foot 
CJ was drawn from the head of the first 
metatarsal, C to the heel J. Another one, DK 
from the head of the 5th metatarsal laterally 
joined the heel. Contact index II was 
calculated. Mean values ±SD of 1 was 
regarded as normal but more or less than 
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RESULTS 
 
Table 1: Mean contact index for females and male subjects  (normal feet) 
 
Mean contact index II Sex No. of volunteers 
Right Left 
Females 500 0.50±0.08 0.52±0.07 
Males 500 0.62±0.01 0.63±0.01 
 
 
Table 2: Mean contact index for females and male subjects  (flat feet) 
 
Mean contact index II Sex No. of volunteers 
Right Left 
Females 500 0.655±0.161 0.550±0.151 
Males 500 0.514±0.220 0.556±0.151 
 
Peak values for normal feet were 0.650 for males and 0.54 for females, while those of flat feet were 0.95 
for males and 0.73 for females. 
 
 
Table 3: Incidence of unilateral flat foot among subjects 
 
Sex No. of 
volunteers 
Normal feet flat feet Total Percentage 
Incidence 
Females 500 433 11 444 2.2% 
Males 500 456 14 470 2.8% 
 
Table 4: Incidence of bilateral flat feet among subjects 
Sex No. of 
volunteers 
Normal feet flat feet total Percentage 
Incidence 
Females 500 433 56 489 11.2% 
Males 500 456 30 486 6.0% 
 
 
Out of a total of one thousand 
volunteers from the University of Calabar 
community and its environs, one hundred 
and eleven (111) were flat footed, forty-four 
were males and sixty-seven females. The 
overall prevalence was 22.20%. The 
prevalence of Pes planus amongst males 
was 8.80% while that for the female was 
13.40%. Bilateral Pes planus was higher in 
females (11.20%) than the males (6.00%).  
The unilateral Pes planus was higher in 





Pes planus is usually classified as 
flexible or rigid. Flexible Pes planus is 
common, 15 to 20% of adult population has 
some degree of flexible Pes planus and most 
of  these  are  asymptomatic (Canale, 1998).  
Soft tissue structural changes are the cause 
of flexible Pes planus whereas, it is bony and 
soft tissue changes that cause a rigid Pes 
planus foot. It is possible to clinically 




acceptable medial longitudinal arch develops  
 
on non weight-bearing, then flat foot is 
considered rigid (Canale, 1995). Most of 
these factors do not apply to the subjects of 
this study who are young adults, with no 
obvious deformities. The presence of flat foot 
observed in this study may be due to 
congenital factors. The individuals may have 
slight bony mal-arrangement or laxity of 
muscles or aponeurosis of the plantar 
surface of the foot. Long flexure tendons like 
flexor hallucis longus may not be effective 
enough for maintenance of the arch. 
The prevalence was found to be 
higher in females than in males. This may be 
due to the fact that females tend to have 
smaller bones and less bulky muscles. Since 
both factors help in the maintenance of the 
arches of the foot (Hicks, 1955), females are 
therefore, more prone to developing Pes 
planus. A research carried out by Didia and 
Asomugha (2004) on the incidence of flat 
foot amongst the athletes in Port Harcourt 
showed that the incidence of unilateral flat 
foot was higher in female athletes (4%) than 
in males (3%). The result of this study is also 
in line with the result carried out by Igbigbi 
and Mpango (1998) on the prevalence of 
Pes planus amongst students in Mbarara 
University of Science and Technology, 
Uganda. The prevalence amongst the males 
was 3.11% while that for females was 
6.67%. The overall prevalence was found to 
be 9.88%. The prevalence of Pes planus in 
Nigeria compared to other African countries 
is (111 per 1,000 of the population). Kenyans 
have 432 per 1,000 of the population, the 
highest ever documented and twice as high 
as Tanzanians (203 per 1,000 of the 
population) (Igbigbi et. al., 2005). 
It has been shown that in adult, flat 
feet are often free of symptoms but they are 
more liable to suffer feet strains (Apley and 
Solomon, 1990). They are also prone in later 
life to osteoarthritis of the tarsal joints 
consequent upon their mal-alignment (Apley 
and   Solomon,   1990).   The  fact  that   the  
subjects are young adults without any 
apparent deformities tends to support the 
above assertion. This study has provided a 
reference data on the incidence of Pes 
planus in Cross River State. 
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